Regulation of cholesterol metabolism in rat adrenal mitochondria.
Addition of cholesterol to rat adrenal mitochondria resulted in a stimulation of pregnenolone synthesis. The slow step of the mitochondrial cholesterol side-chain cleavage reaction could be the interaction of the sterol with cytochrome P-450. The rate of cholesterol binding to this enzyme as observed spectroscopically correlated with the equilibration period (20 min) of the mitochondria and exogenous cholesterol required for maximal rates of pregnenolone synthesis. It is suggested that translocation of cholesterol between different sterol pools occurs within the mitochondria. Potential intracellular effectors that could be of importance in the movement or regulation of mitochondrial cholesterol include bivalent metallic ions, prostaglandins, cyclic nucleotides, polyamines and polylysine. Of the effectors studied, only calcium ions and polylysine markedly stimulated pregnenolone synthesis. These effectors might stimulate steroidogenesis by lateral displacement of cholesterol in the mitochondrial membrane into a compartment easily accessible to the cholesterol side-chain cleavage enzyme complex.